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Abstract 
Inroduction: Neurogenic stuttering is an acquired disorder of speech fluency in adults resulting most commonly from traumatic 
brain injury (TBI) and stroke. Neurogenic stuttering frequently co-occurs with aphasia and dysarthria. It is important to consider 
what makes the core of neurogenic stuttering and which disfluencies are related to aphasia. Methods: We examined neurogenic 
stuttering characteristics in five male patients with TBI. Speech fluency was assessed in three tasks. The new guideline for 
identifying stuttering and discriminating it from co-occurring speech and language deficiencies was created. Results: We found 
out that a) stuttering frequencies varied between different speech tasks, b) the most common stuttering type was repetition and c) 
the severity of stuttering increased linearly as the cognitive demands of the task increased and so did the types of stuttering. 
Conclusion: More research in the area of neurogenic stuttering is needed, especially for developing valid and reliable methods 
that take into account co-occurring speech and language deficiencies and communicative demands in various discourses. 
© 2015 The Authors. Published by Elsevier Ltd. 
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1. Introduction 
Neurogenic stuttering is an acquired disorder of speech fluency in adults resulting most commonly from traumatic 
brain injury (TBI) and stroke (Jokel, De Nil & Sharpe, 2007). Little is known about its incidence and prevalence. In 
a study by Theys, van Wieringen, Sunaert, Thijs and De Nil (2011) 5, 3% of 319 stroke patients were diagnosed 
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with neurogenic stuttering. Neurogenic stuttering frequently co-occurs with aphasia and dysarthria as shown by 
König (2009). She found out that 75% of 60 patients with neurogenic stuttering showed accompanying speech 
disorders, and 50 % of the patients had aphasia. Thus, it is important to consider what makes the core of neurogenic 
stuttering and which disfluencies are related to aphasia. For example, word-finding difficulties, language 
formulation difficulties and apraxia of speech are often observed in patients with TBI. Difficulty in finding words 
manifests in pauses, hesitations and repairs, and apraxia of speech affects repetition of syllables and words. In 
addition, problems in planning and executing narrative discourse may result in disfluencies. All these features may 
sound like neurogenic stuttering. In addition, previous studies have typically used methods created to assess 
developmental stuttering (König, 2009). Lack of data, co-occurrence of other speech-language problems and non-
specific research methods, evidently result in diagnostic difficulties and insufficient awareness of the nature of 
neurogenic stuttering (König, 2009; Theys et al., 2011; Leipakka & Korpijaakko-Huuhka, 2013). The aim of this 
paper is to present preliminary new guidelines for assessing neurogenic stuttering. 
Methods 
We examined neurogenic stuttering characteristics in five male patients with TBI. Speech fluency was assessed in 
three tasks with different levels of cognitive load. The tasks were sentence repetition, spontaneous speech and 
narrative discourse. The speech samples were audio recorded and orthographically transcribed for analysis. Because 
of the special nature of Finnish morphology we decided to measure stuttering as syllables instead of words. For 
example, in English one might say “I wonder if I could throw myself into an adventure”, and in Finnish the same 
meaning would read “heittäytyisinköhän seikkailuun”. The new guideline for identifying stuttering and 
discriminating it from co-occurring speech and language deficiencies was created (table 1). This guideline consists 
of eight principles with transcribed examples.  
Table 1. Guidance for analyzing neurogenic stuttering and counting the syllables (Leipakka 2012)
Principle Example
1) Total number of syllables does not include 
repetitions due to word search
It-it..what is it.it is the..the..bird animal 
2) Total number of syllables does not include 
interjections, discourse particles or  interrupted words
/yes yes/
/okay/
It´s a /railwaysta…../ I don’t know
3) Pauses are important markers when discriminating 
repetitions from word search. Take into account speech 
rate and context
Then (2.8) then I just sat there and cried
4) Stuttering types are repetitions, blocks and 
prolongations. One stutter consists of at least one
stuttered event. A repetition of a sound, syllable, or 
word is one dysfluency regardless of the number of 
iterations.
In-in-in-injury
Doc’(0.9)tor
Wheelcha::ir
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5) The duration of a stutter is measured as a sequence 
consisting of several features of stuttering and ending 
when the target word is uttered
mm (.) mi (0.2) mm (0.4) well (1.0) m-m-m-mi (1.1) mi:: 
(1.2) mm (.) well (0.6) mi-mi-mi (1.1) min’(0.7)e (0.4) 
mine 
6) Discourse particles may be stuttered but do not 
transform information. These are called other 
stuttering-like dysfluencies (SLD), not counted as 
stutters. Other SLDs’ are unusual pauses, distracting 
sounds and abnormal interjections.
we-e-e-ll (0.4) mmm (.) I was-was (0.2) like (.) li-li-like 
in the woods (0.4) and-and-and I saw we’(1.2)ll well like 
a bear.
7) Multiple dysfluency types on a single word: count 
each type of dysfluency.
o-o-o-phthal’(1.4)molo::gist
8) In the repetition task, count only syllables given in 
the sentence.
Therapist: “His office is in the ninth floor of the 
magazine building” 
Patient: h-his (1.3) office (1.2) is w-w-well (.) building 
(0.8) in (0.8) ninth (.) ee (.) floor. 
Results 
The new guideline to analyze neurogenic stuttering from aphasic features and to count the syllables, proved fruitful. 
We found out that a) stuttering frequencies varied between different speech tasks, b) the most common stuttering 
type was repetition and c) the severity of stuttering increased linearly as the cognitive demands of the task increased 
and so did the types of stuttering (table 2). The lowest SS% (syllables stuttered) was measured in sentence repetition 
where three of the five patients didn`t stutter at all. The highest stuttering frequencies were observed in the narrative 
task. For example, patient A didn’t stutter at all in the sentence repetition task, but in spontaneous speech the SS% 
was 8, 3 and he produced repetitions and prolongations. In the narrative task, the SS% was the highest (14, 4) and he 
also produced blocks. The average durations of the three longest stuttered sequences also varied across patients and 
tasks resulting in a distribution of severity levels.  
Table 2. Stuttering variation between different speech tasks
Stuttering frequencies (SS%) Average length of three longest stuttering events 
and range (s)
P SR Ss N SR Ss N
A 0 8,3 14,4 - 17,6 
(13,1–22,0)
15,6 
(11,0–23,0)
B 2,6 13,7 15,5 1,2 
(0,9-1,7)
12,7 
(7,4–18,0)
4,2 
(3,2–4,8)
C 2,2 3,4 3,4 1,9 
(1,1–2,4)
2,8 
(2,1–3,7)
1,6 
(1,0–2,0)
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D 0 3,4 6,0 - 1,0 
(0,8-1,3)
2,9
(0,4-4,1)
E 0 5,4 5,5 - 4,1 
(3,6–5,1)
1,6 
(0,7-2,7)
*P =patient, SR=sentence repetition, Ss=spontaneous speech, N=narrative of a comic strip 
Conclusion 
More research in the area of neurogenic stuttering is needed, especially for developing valid and reliable methods 
that take into account co-occurring speech and language deficiencies and communicative demands in various 
discourses (De Nil & Theys, 2012). Clinical treatment guidelines for optimal management of neurogenic stuttering 
are also needed (Theys et al., 2011). 
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